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Experimental 

Crystal data 

C 16 H 18 N 4 0 3 -2H 2 0 
M, = 350.38 
Monoclinic, Kj/n 
a = 8.297 (4) A 
b = 18.120 (6) A 
c = 11.834 (4) A 
/3 = 91.814 (4)° 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T mi „ = 0.977, T max = 0.984 

Refinement 

R[F 2 > 2a(F 2 )] = 0.074 

wR(F 2 ) = 0.176 

S = 1.02 

3839 reflections 

241 parameters 



V = 1778.3 (11) A 3 
Z = 4 

Mo Ka radiation 
li = 0.10 mm~' 
T = 296 K 

0.23 x 0.21 x 0.16 mm 



10998 measured reflections 
3839 independent reflections 
2671 reflections with / > 2tr(/) 
R iM = 0.037 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.41 e A~ 3 

Ap mi „ = -0.27 e A~ 3 



In the title compound, C 16 H 18 N 4 03-2H 2 0, the dihedral angle 
between the pyrrole and pyridine rings in the hydrazone 
molecule is 7.12 (3)°. In the crystal structure, intermolecular 
N-H ■ O, O-H- ■ N and O-H- ■ O hydrogen bonds link 
the hydrazone and water molecules into double layers parallel 
to (101). The crystal packing exhibits weak tt-jt interactions 
between the pyrrole and pyridine rings of neighbouring 
hydrazone molecules [centroid-centroid distance = 
3.777 (3) A]. The crystal studied was a non-merohedral twin, 
the refined ratio of twin domains being 0.73 (3):0.27 (3). 

Related literature 

For the antioxidant and DNA-binding properties of hydra- 
zone complexes, see: Liu & Yang (2009). For the synthesis and 
structure of 5-formyl-3,4-dimethyl-l//-pyrrole-2-carboxylate, 
see: Wu et al. (2009). For the similar structure of ethyl 5-[(3,4- 
dimethyl-l//-pyrrole-2-carboxylimino)-methyl]-3,4-dimethyl- 
lif-pyrrole-2-carboxylate monohydrate, see: Wang et al. 
(2009). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N2-H2A-01W' 


0.86 


2.08 


2.919 (4) 


164 


N4-H4A- ■ 02W 


0.86 


2.24 


3.084 (4) 


165 


OIW-HIC- ■ -Nl 


0.69 (5) 


2.18 (5) 


2.854 (4) 


164 (6) 


OIW-HID- ■ 02W" 


0.91 (5) 


1.88 (5) 


2.790 (5) 


174 (5) 


02W-H2C- ■ 02'" 


0.92 (5) 


2.06 (5) 


2.941 (4) 


160 (4) 


02W-H2D- ■ Ol 


0.82 (5) 


2.27 (5) 


3.048 (4) 


159 (5) 


02W-H27J- ■ N3 


0.82 (5) 


2.43 (5) 


3.014 (4) 


129 (4) 


Symmetry codes: (i) 

*-h -y + hz-h 


-v + 1 -y - 


•r % z + 1; (ii) 


-x + ly + t 


-z + t- (iii) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors are grateful to the National Natural Science 
Foundation of China for financial support (grant No. 
21001040). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5084). 
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Ethyl 5-{[(£)-2-(isonicotinoyl)hydrazinylidene]methyl}-3,4-dimethyl-l//-pyrrole-2-carboxylate di- 
hydrate 

Z.-P. Zhang, Y. Wang, M.-J. Lu, L.-W. Jia and H.-C. Qiao 
Comment 

In recent years, hydrazone complexes have received extensive attention due to their biological and pharmaceutical activities 
(Liu et al, 2009). As a part of our studies of hydrazone ligands bearing pyrrole unit (Wang et al, 2009), we present here 
the crystal structure of the title compound. 

In the title compound (Fig. 1), the imine C=N double bond has an E configuration. The dihedral angle between pyrrole 
(N4/C8-C11, r.m.s. deviation 0.0030 A) and pyridine rings (N1/C1-C5, r.m.s. deviation 0.0038 A) in the hydrazone mo- 
lecule is 7.12 (3)°. In the crystal structure, intermolecular N — H-O, O — H - N and O — H-0 hydrogen bonds link the 
hydrazone and water molecules into doubled layers parallel to (101) plane. The crystal packing exhibits weak n-n interac- 
tions between the pyrrole and pyridine rings from the neighbouring hydrazone molecules [centroid-to-centroid distance of 
3.777 (3) A]. 

Experimental 

Isonicotinohydrazide (0.137 g, 1 mmol) and ethyl 5-formyl-3,4-dimethyl-l//-pyrrole-2-carboxylate (0.167 g, 1 mmol) (Wu 
et al, 2009) was dissolved in an ethanol solution. The mixture was stirred for 4 h at room temperture. The resulting solution 
was left in air for a few days, yielding yellow prism-shaped crystals. 

Refinement 

The water H atoms were located in a difference Fourier map and refined with (7i S0 (H)=1.5Ueq(0). Other H atoms were 
placed in calculated positions, with C — H = 0.93-0.97 A and N — H = 0.86 A, and were thereafter treated as riding, with 
(7i S0 (H) values of 1.5Ueq(C) for methyl groups and 1.2Ueq(C,A r ) for others. The crystal studied was a twin. 



Figures 



11,1 f •< J- " /■ 



- ™ ■- 



Fig. 1 . The title compound with the displacement ellipsoids shown at the 50% probability 
level. 



Ethyl 5-{[(£)-2-(isonicotinoyl)hydrazinylidene]methyl}- 3,4-dimethyl-1 H-pyrrole-2-carboxylate dihydrate 



Crystal data 
C 16 H 18 N 4 0 3 -2H 2 0 



F(000) = 744 
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M r = 350.38 D x = 1.309 Mg nT 3 

Monoclinic, P2\ln Mo Ka radiation, X = 0.71073 A 

a = 8.297 (4) A 9 = 2.7-25.3° 

b =18.120 (6) A n = 0.10 mm" 1 

c= 11.834 (4) A T=296K 

(3 = 91.814(4)° Prism, yellow 

K= 1778.3 (11) A 3 0.23 x 0.21 x 0.16 mm 

Z=4 



Z)ata collection 



Broker SMART APEX CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

<p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r min = 0.977, r max = 0.984 
10998 measured reflections 



3839 independent reflections 
267 1 reflections with / > 2o(I) 



0.037 



Qmax 27.0°, 0min 2.1° 

& = -10->10 
£ = -9^24 

;= -is— »i5 



Refinement 



Refinement on F 



Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.074 



wR(F z ) = 0.176 

5= 1.02 

3839 reflections 
241 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = V[o 2 (F 2 ) + (0.02P) 2 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.069 
Ap max = 0.41 eA~ 3 
Ap min = -0.27eA- 3 



3.5P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


1 J- */T7 

^iso ' ^eq 


Ol 


0.6319 (3) 


0.46189 (12) 


0.4 1 60 (2) 


0.0530 (6) 


02 


1 1 a a 1 / A \ 

1.1091 (4) 


A ^AA A A ( 1 A \ 

0.29040 (14) 


A ATT /" fi*i\ 

0.9756 (2) 


0.0660 (8) 


03 


0.9696 (3) 


r\ T7Jn /1 r\\ 

0.27423 (12) 


0.8122 (2) 


0.0564 (7) 


JN 1 


A /I "7*7 C f A\ 

0.4775 (4) 


0.68078 (16) 


a 1 "70A 

0.1780 (2) 


A ACT "\ ZO\ 

0.0532 (8) 


N2 


i-\ -7-7 /1 \ 

0.7766 (3) 


0.55247 (14) 


0.5019 (2) 


0.0406 (6) 


H2A 


0.8043 


0.5982 


0.5024 


A A A A sfe 

0.049* 


N3 


A oi 1 A 

0.6374 (3) 


A CA/1CT /1 A \ 

0.50452 (14) 


0.5828 (2) 


A A A^) A 

0.0420 (6) 


N4 


0.9761 (3) 


0.41573 (14) 


0.7584 (2) 


0.0415 (6) 


H4A 


0.9158 


A 1 OA 1 "* 

0.3892 


0.7141 


A A C A sit 

0.050* 


CI 


0.4299 (4) 


0.6106 (2) 


0.1836 (3) 


0.0545 (9) 


TT 1 
HI 


0.3507 


A C A/1 /C 

0.5946 


A 1 1 1 A 

0.1319 


A A/CC * 

0.065^ 


C2 


0.4901 (4) 


U.56U /4 (Iv) 


U./6U6 (3) 


0.0498 (8) 


H2 


0.4522 


0.5124 


0.2604 


0.060* 


C3 


a ff\*if / a\ 

0.6076 (4) 


A C 0"~\ C C / 1 '"7\ 

0.58255 (17) 


0.3388 (3) 


A A1 O C i"7\ 

0.0385 (7) 


C4 


0.6579 (5) 


0.65506 (18) 


0.3348 (3) 


A A CI 1 /A\ 

0.0531 (9) 


TT/1 

H4 


0.7355 


0.6730 


0.3861 


A A/C A sk 

0.064^ 


C5 


0.5898 (5) 


A "7AA 1 ~\ ( 1 A\ 

0.70012 (19) 


0.2527 (3) 


A A /'AC ( 1 A\ 

0.0605 (10) 


H5 


0.6267 


A n AO Z 

0.7485 


A ^> C A A 

0.2500 


A A"71 * 

0.073* 


C6 


0.6727 (4) 


0.52615 (16) 


0.4219 (3) 


f\ AIOA /^7\ 

0.0380 (7) 


C7 


0.9388 (4) 


0.53192 (17) 


0.6540 (3) 


0.0418 (7) 


H7A 


0.9686 


0.5811 


0.6471 


0.050* 


r^o 

C8 


1.0084 (4) 


0.48875 (17) 


A 1 A AO /1\ 

0.7448 (3) 


A A /I 1 O /"7\ 

0.0412 (7) 


C9 


1.1112 (4) 


0.5H25 (18) 


0.8322 (3) 


0.0428 (8) 


CIO 


1.1406 (4) 


0.44984 (18) 


0.902 1 (3) 


0.0423 (7) 


Cll 


1.0555 (4) 


f\ T n 1 *^ -7 / 1 -7\ 

0.39167 (17) 


0.8543 (3) 


0.04H (7) 


C12 


1 1 no /r\ 

1.1778 (5) 


A CO"7A /T\ 

0.5870 (2) 


0.8501 (3) 


0.0654 (11) 


TT 1 "t A 

HI/A 


1.1754 


0.6131 


0.7795 


A A AO sk 

0.098* 


H12B 


1.2870 


0.5837 


0.8789 


0.098* 


H12C 


1.1137 


0.6129 


0.9033 


0.098* 


C13 


1 "1 A O A 

1.2480 (5) 


r\ a ao ^ 

0.4481 (2) 


1 aa/; 1 

1.0061 (3) 


A ACOA / 1 A^ 

0.0589 (10) 


H13A 


1.1894 


0.4654 


1.0695 


0.088* 


H13B 


1.3398 


0.4792 


0.9954 


0.088* 


H13C 


1.2835 


0.3984 


1.0201 


0.088* 


C14 


1.0502 (4) 


a t 1 /im /1 o\ 

0.31492 (18) 


0.8893 (3) 


A A A O ZO\ 

0.0452 (8) 


C15 


A AC /I O /C\ 

0.9548 (5) 


0.19650 (18) 


A OHO /") \ 

0.8342 (3) 


A A/"Afl /1 A\ 

0.0609 (10) 


H15A 


A O A"7 O 

0.8978 


0.1883 


0.9034 


A A"7T sfe 

0.073* 


H15B 


1.0605 


0.1738 


0.8420 


/\ Y-V -7T J. 

0.073* 


C16 


0.8642 (7) 


0.1652 (2) 


0.7371 (4) 


0.0830 (15) 


H16A 


0.7623 


0.1900 


0.7281 


0.125* 


H16B 


0.8461 


0.1135 


0.7498 


0.125* 


H16C 


0.9247 


0.1715 


0.6700 


0.125* 


OIW 


0.4291 (4) 


0.80318 (15) 


0.0290 (3) 


0.0654 (8) 


H1C 


0.428 (7) 


0.770 (3) 


0.059 (5) 


0.098* 


HID 


0.528 (6) 


0.813 (3) 


0.001 (4) 


0.098* 


02W 


0.7783 (3) 


0.34071 (15) 


0.5656 (2) 


0.0588 (7) 
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H2C 


0.704 (6) 


0.305 (3) 


0.544 (4) 


0.088 


* 




H2D 


0.744 (6) 


0.380 (3) 


0.541 (4) 


0.088 


* 




Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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1.435 (4) 


02W — H2D 


0.82 (5) 


pi 1 A PI pic 

CI 4 — <J3 — CI J 


111 A /"]\ 

11 1 A (3) 


pi 1 P 1 n PO 

cii — ciu — cy 


lUo./ (3) 


pc \n n 
Cj — JN 1 — CI 


11 j. Z (3) 


pi i pin pi i 
Cll — CIU — CI 3 


111 i /"]\ 
ill .Z (3) 


z" 1 ^ \n mi 
Co — JNZ — JN3 


1 1 O C /"3\ 

llo.j (3) 


pn p 1 n r^\i 

cy — c i u — c 1 3 


i i/i i /"i \ 
IZo.l (3) 


P/" TlT-") TJl A 

Co — JNZ — HZ A 


1ZU. / 


XT A PI 1 pm 

JN4 — Cll — CIU 


1 no n \ 
lUo.y (3) 


"\T1 X.T1 TJO A 

JN3 — JNZ — HZ A 


1 in i 
1ZU. / 


XT A P 1 1 Pl/l 

JN4 — Cll — C14 


111 & /"3\ 

1Z1.0 (3) 


r^i mi xti 
C/ — JN3 — JNZ 


1 1 c h fy\ 
11 J. / (3) 


p 1 A P11 pi /| 

CIU — Cll — C14 


1 in /i \ 
lZy.4 (3) 


PQ XT yl /"ill 

Co — JN4 — Cll 


1 AO C /I \ 

IUo.j (3) 


po p 1 1 t_ti i a 
cy — C 1 Z — H 1 ZA 


1 nn c 

luy.j 


PQ ~KTA I I 1 A 

Co — JN4 — H4A 


nc o 
IZj.o 


po pii tti ir> 
Cy — C 1 Z — H 1 Zr> 


1 nn c 

luy.j 


pi 1 XT /I I I 1 A 

Cll — JN4 — H4A 


nc o 
IZj.o 


T_J 1 1 A p 1 1 III ID 

H 1 ZA — C 1 Z — H 1 Zr> 


1 nn c 

luy.j 


xti z" 1 1 n 
JN 1 — CI — CZ 


1 i /i 1 /I \ 
1Z4.1 (3) 


pn pii 1 1 1 ">p 

cy — c i z — h i zc 


1 nn c 

luy.j 


XT 1 1 I I 1 

JN 1 — CI — HI 


inn 
11 l.y 


tt 1 1 a p 1 1 unr 
H 1 ZA — C 1 Z — H 1 ZC 


1 nn c 

luy.j 


pi pi o i 
CZ — CI — rll 


inn 

1 1 /.y 


III ~)D P11 I I 1 IP 

H 1 Zr> — C 1 Z — H 1 ZC 


1 nn c 

luy.j 


p i p n 

CI — CZ — C3 


i i n c {i\ 

ny.o (3) 


Pin pn TJ11A 
C 1 U — C 1 3 — H 1 3 A 


1 nn c 

luy.j 


p i PI ill 

CI — CZ — HZ 


1 in i 
1ZU.Z 


Pin p 1 1 u nn 
C 1 U — C 1 3 — H 1 3 r> 


1 nn c 

luy.j 


p -j pi i n 
C3 — CZ — HZ 


1 in i 
1ZU.Z 


UIIA p| 1 ill in 

H 1 3A — C 1 3 — H 1 3r> 


1 nn c 

luy.j 


P/| PQ 

C4 — C3 — CZ 


11 /.Z (3) 


p 1 1\ p 1 1 iii 
C 1 U — C 1 3 — H 1 3 C 


1 nn c 

luy.j 


pi a po p/: 

C4 — C3 — Co 


1Z4.J (3) 


TJ1 1 A p| 1 ill "1 p 

H 1 3A — C 1 3 — H 1 3C 


1 nn c 

luy.j 


P1 po p/r 

CZ — C3 — Co 


1 1 O 1 

Ho.3 (3) 


nl in pn iii -j p 

H 1 3r> — C 1 3 — H 1 3C 


1 nn c 

luy.j 


C3 — C4 — Cj 


1 1 O 1 

llo.l (3) 


P,~> pi /| piQ 

UZ — C 1 4 — <J3 


1 11 A (1\ 

lZ3.y (3) 


C3 — C 4 — H4 


1 in n 

izu.y 


p.-v pi /i p 1 1 
<JZ — C 1 4 — C 1 1 


1 1C C (1 \ 

IZj.j (3) 


PC p a i i .1 

CD — C4 — H4 


1 in n 

izu.y 


r\i z" 1 1 a p 1 1 
U3 — C14 — Cll 


1 1 n i (i\ 
11U. / (3) 


XT 1 PC /-i /I 

JN 1 — Cj — C4 


nc *7 \ 
IZj. / (3) 


p. -) P 1 c P 1 Z 

U3 — C 1 J — C 1 0 


lUo.3 (3) 


XT1 PC nc 

JN 1 — C J — rlj 


1111 
11 /.I 


r\i pic tt 1 c a 
D3 — C 1 J — H 1 j A 


1 1 n c 
11U.J 


/~M PC nc 

C4 — Cj — Hj 


1111 
11 /.I 


p 1 /C P1C TJ 1 C A 

C 1 0 — C 1 J — H 1 j A 


1 1 n c 
11U.J 


p, 1 PiC XT1 

Ul — Co — JNZ 


111 A (1\ 

Y15A (3) 


r\i p 1 c 1 1 1 cd 
<J3 — CI J — HI jd 


1 1 n c 
11U.J 


Ul — Co — C3 


111 i a \ 
1Z1.3 (3) 


( ' \ f P1C U1CD 

C 1 o — C 1 J — H 1 jd 


1 1 n c 
11U.J 


XTI f^C {~~"J 

JNZ — Co — C3 


I 1 C 1 

I I J. 3 (3) 


TJT1CA PIC l|l CD 

H 1 jA — C 1 J — H 1 JD 


1 no i 
lUo. / 


XT1 r^H o 
JN3 — C/ — Co 


111 i /I \ 
1Z1. / (3) 


PI c pu T_J1£A 

C 1 J — C 1 o — H 1 OA 


1 nn c 

luy.j 


XTT /^*7 I I "7 A 

JN3 — C/ — H/A 


1 1 n i 

i iy.z 


PI c pu 1 I 1 o 

C 1 J — C 1 0 — H 1 or> 


1 nn c 

luy.j 


po PI I I "7 A 

Co — C / — H / A 


1 1 Q 1 

i iy.z 


T-TI/^A p | 1 1 | /: d 

H 1 OA — C 1 0 — H 1 or> 


1 no ^ 

luy.j 


M4 CR TO 


iuo.j ^j f 


V 1 j V 1 u 1 1 1 U V. 


1 VJ7. J 


— C8 — C7 


122.9 (3) 


H16A — C16 — H16C 


109.5 


C9 — C8 — C7 


128.6 (3) 


H16B — C16 — H16C 


109.5 


C8 — C9 — CIO 


107.4 (3) 


H1C — OIW — HID 


112 (51 


C8 C9 C12 


126.5 (3) 


H2C — 02W — H2D 


107 (4 s ) 


CIO— C9— C12 


126.1 (3) 






C6— N2— N3— C7 


177.9 (3) 


C7— C8— C9— C10 


177.6 (3) 


C5— Nl— CI— C2 


0.3 (6) 


N4— C8— C9— C12 


179.8 (3) 


Nl— CI— C2— C3 


0.1 (6) 


C7— C8— C9— C12 


-1.8 (6) 


CI— C2— C3— C4 


0.3 (5) 


C8— C9— C10— Cll 


0.4 (4) 



sup-5 



supplementary materials 



pi Pi pi p/: 
CI — C2 — C3 — Co 


1 *70 /I 

—i /y.4 (3) 


Pll pn nn pi i 
C 1 2 — C9 — C 1 0 — C 1 1 


i /v.y (3) 


pi pi p/i pc 
Cz — C3 — C4 — CD 


-1.0 (5) 


Co — C9 — C 1 0 — C 1 3 


1 /O.O (3) 


p/: pi p/i pc 
Co — C3 — C4 — C5 


1 /O. / (3) 


rn pn pin p 1 1 
C 1 2 — C9 — C 1 0 — C 1 3 


-1.8 (6) 


r^i mi pc r^/i 
CI — JN 1 — C5 — C4 


1 1 

-1.1 (6) 


to — JN4 — Cll — C1U 


-0.5 (4) 


pi p^i "\T1 
C3 — C4 CD — JN 1 


1.5 (7) 


PO M/1 PI 1 Pi 1 

C8 — JN4 — Cll — C14 


1 11 A f1\ 

— 1 1 1 A (3) 


Ml \n p/: p,i 
JN j — JN 2 — Co — U 1 


1 A (^\ 

-1.4 (5) 


po. p 1 n P11 M/i 
Cy — C1U — Cll — JN4 


U.U (4J 


\n xtt p/r PI 

JN 3 — JN 2 — Co — C J 


1 /O.l (3) 


pii pin P11 M/i 
C13 — CIO — Cll — JN4 


— 1 /o.3 (3) 


r^/i r^i *~n 
C4 — — to — U 1 


~i /4. / (3 J 


r*Q 1 ri 1 1 1 /i 
Cy — C1U — Cll — C14 


1 /o.o (3 J 


pi pi p/: p.1 
Cz — C 3 — Co — U 1 


5.0(5) 


pii pin P11 pu 
C13 — CIO — Cll — C14 


-1.7 (6) 


p/i pi p/: "\tt 
C4 — C3 — Co — JN 2 


5.6 (5) 


pir P.T PI 1 P.O 

C 1 5 — U3 — C 1 <H U2 


-0.7 (5) 


pi pi p/: \n 
C2 — C J — Co — JN 2 


1 n A z fi\ 
— 1 /4.5 (3) 


pk m pi i pii 
C 1 5 — U3 — C 1 4 — C 1 1 


1 /y.5 (3) 


ivn TvTT P"7 r'o 

JN 2 — JN 3 — C / — Co 


178.2 (3) 


TvT/1 PI 1 p| l 

JN4 — Cll — C14 — (J2 


-175.6 (3) 


Cll— N4— C8— C9 


0.8 (4) 


CIO— Cll— C14— 02 


8.2 (6) 


Cll— N4— C8— C7 


-177.7 (3) 


N4— Cll— CI 4— 03 


4.3 (5) 


N3— C7— C8— N4 


2.6 (5) 


CIO— Cll— C14— 03 


-172.0 (3) 


N3— C7— C8— C9 


-175.5 (3) 


C14— 03— C15— C16 


-179.3 (4) 


N4— C8— C9— CIO 


-0.8 (4) 







Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D—A 


D—H-A 


N2— H2A-01W' 


0.86 


2.08 


2.919 (4) 


164 


N4— H4A-02W 


0.86 


2.24 


3.084 (4) 


165 


OIW— H1C-N1 


0.69 (5) 


2.18(5) 


2.854 (4) 


164 (6) 


OIW— H1D-02W" 


0.91 (5) 


1.88 (5) 


2.790 (5) 


174 (5) 


02W— H2C-02 iii 


0.92 (5) 


2.06 (5) 


2.941 (4) 


160(4) 


02W— H2D-01 


0.82 (5) 


2.27 (5) 


3.048 (4) 


159 (5) 


02W— H2D-N3 


0.82 (5) 


2.43 (5) 


3.014 (4) 


129 (4) 


Symmetry codes: (i) x+1/2, ->>+3/2, z+1/2; (ii) 


-x+3/2,j>+1/2, - 


z+1/2; (iii) x-l/2,-j>+l/2,z- 


-1/2. 
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